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(54) PRODUCTION OF BREAKING POINT IN GLASS ARTICLE 
(57)Abstract 

PROBLEM TO BE SOLVED: To produce a prescribed breaking point in an ampoule by producing 
a microcrack in a glass wall or the interior of a glass plate in order to break the glass wall of a 
glass object or separate the glass plate. 

SOLUTION: Microcracks are formed by irradiation of a laser beam. The laser pulse time is 
preferably <1 ms. The size of the microcracks is regulated by a series of the laser pulses and 
further the subsequent heat treatment The size of the microcracks is regulated so as not 
exceed 0.5 of the glass wall thickness. The microcracks are formed by utilizing a single or a 
series of laser pulses with 10-10,000 Hz repetition frequency. The laser irradiation source used 
is favorably a Q-switched or a mode-locked Nd solid state laser. A proper optical system having 
a short focus distance, as necessary, focuses a laser beam, as necessary, having a wide beam 
cross section into <0.1 mm spot diameter. 



LEGAL STATUS 

[Date of request for examination] 09.07.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAo8aOjFDA41 1 071 1 24... 2007/03/22 



a9)0*a#HF/f (jp) 02) & H ijf §1= & $g (a) <n)«miMaH#*» 

#11^11-71124 

(43)^fflB ¥^11¥(1999) 3^16B 



(51)IntCl. e 
C0 3B 33/10 
B2 3K 26/00 



F I 

C0 3B 33/10 
B2 3K 26/00 





i$S¥10-177630 




595175817 










(22)tfJ8iB 


¥j5fcl0^(1998)6 £24B 












7y>£ 


(3l)«$fcfcfc®#^ 


P 197 28 76 6. 2 




SCHOTT-ROHRGLAS Gmb 


(32)ffi5feB 


1997^7)3 7 B 




H 


(33)flUfe«±5SH 


K-fV (DE) 




F-f y BU 5*-tf 95448 A-f D-f h 








'sa.5.y h l/zi. Y ?-fe 25 
















H<y@. 85674 Wiy-^ay, 








77-3. CKD— -/ah5-t 18 






(74) A 


#S± Affi tttft (^3«) 











(54) [$glJI©£*W #?XW»:te^jft*#Jitt-S*8! 



(57) am] 

[HUB] #7Xtof*K«>rj£*«iS*S>SJi*ffifft-r 

Bit , ms^hfiif^ * v tm. s ft a * 




(2) 



»W¥ 11-71124 



^S«»(l"r*fc«>K:*WjiS**i*r*»»fciB^T, 
WIHtt^ftSi* WE* 7 XiSftii*7 X«© rtSftc ^ 

cw*w 2 ] noea/Msta v— ir-satc «t d 
i ££«©*£. 

[»#« 3 ] ji&SMEffl £ ft S U— 9*-J!&9? MH: #7 X 
3BW3*fttt^«:< ti>¥mW<Dfa&ZGC. fro, U 10 
— «f-/<7l/XPWIH:< 1 m s T'$>5If3R^ 1 *fcttfll* 
jR2tcEBB©:£S;. 

*fl8l*fc: J: sings ft sis*i« 1 ~3 ©i> 
■rti*> l «tcE*©£i£o 

tc i o tigsftswsji i ~ 4 o^-rn*> i - week© 
S7Ejs^jk j; osjmsftsti i ~ 5 o^-rn^ i m 20 

tcK*©#8. 
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[0 0 0 3] 77^1/ 0,vfot*&, 7>^>t-*7l- 
HTcltZ y9"Z.fyf>y Y<OTyf)\> (break-open amp 
oules) ) ©BfiPgPfi, fT'tC^K <D^WRt/#frHi^ 

(Dtmttz^T^Zo L^uft^e, ccr-a^e-ft*: 

7?i£ti£T£frft'>&frftTf iJ&£ 8S»rlJB« 
tcj£<< 'IBHTSftr SSfiBttr^tr L5jafv>ffl»c Uf Uf 

a-rsfcv>^**tcj:oT*e)tcKi&en, ^©fcsig, 

?«*©«ISM«>T»VJI5afc:;£&*tU 7>7"/l/©r»1 so 
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[0 0 0 4] ±E©fS§ltf, 7>:7;l/©SfiS«©7>7 
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&S« COJKHU, 0Utf, a**ffl^ft««Rtf7> 

So 
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-YVh^ffl^TV-^fcOttS, ^frl*SSK»r'J>y7 
>7;l/©«jgT'&So 7V^M7^i:xt^M-f> 
hh©H?S^©ffiati, */J^S©*-y r--7-**<7 
y7';l/©-e©^©^JaS*tcv— t>Z-0Wc7>7)UD 
«**©3Br7X«ffiK«««n, *©*-y vv-t*m 

mLTi&8izrmirzct*mw?%o c©tj£©x,& 

ti, WE©J:?tc, 7>^;l/*«»fLfci:ftciiR»f*7 
Xtf£l3, SB£»W^>'hfrB©g£jg*i?T*^?fe2 
ftS&fttfa&s;: fcfSS. 
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©sfeTtia&^sptc,}:'), »'h%atcg«i (.ztcim 

ilii) : D E 4 3 0 0 7 3 0 CI) fg^WtC+^-TS: 

5 1 -a a 0 * A^-r So c ft 6 ©«&/h»atifffit ©ssbijS 
*a«-rs. «S'h%a*^fcs-rsj;dtc, gi-^ao 
^!8Bffltia/j>u^i/'&a!*ftttfttfftp.-r, a/j^« 

©*U»jJ7X*jM?i:"rs. c©$»©*5Xti, ttifS 
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ifiD-fSSftfr&So 
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[0 0 16] fijI5«ffl5fti.l^-^-)»^(i^7Xfr 
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-*f-;Wxmfflli< 1 m s, #lc< 1 0 0 n s Tfe-SC 
ifrfff U\ 

[0 0 17] fiflie^J^O^f £f4-i§<Db— «f-/< 40 
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[0 0 2 1 ] 
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[0 0 2 2] **7Xt)<*rtgP©»/httS©^i, eft 

5<C, ffj^tf, DE 44 07 547 A 1(1 N 
d : YAG (-gt<[«M±C/VW) fgtcic 

38/haST*&oTO. 0 1 mmiSO^SiT', t«-"f> 
"T2.fr, «S/jNmSt±*^-r5. E P 0 7 4 3 12 

8 a it*, mv*<Djjmx&-oT, awwBfcioiftiR 

5 ft ftl >a«**ff * U— f -¥S«c «k -3 T fr fr 5 jgtiS 
[0 0 2 3] Cft60^T08fWffiC*aoWattv 

5o EP 0 7 4 3 1 2 8 Alii, #5X©££ 

[0 0 2 4] IK^tCtfc, *J89J©fifc*fliV>* fc 
tttr (CH t X§*<D?c£ttfrfr& 5 *'>f S if fr *) T* 
tt& < , c OilE'>««iJ»^ftfrof||B14oS5*jSt?-b 
•y hT-tSCfcfrmm^ftfc. 

[0025] i«/Mia*^5xart»K#ft-r*cfc 

[0 0 2 6] *<D*3S, lEKft^frTTBaf Sfct 

^i4frt#e>ft2.o 

[0 0 2 7] 2 5>(C, ^7XOSffiTt«/J>ftS*«« 
(C7t;f6^1 (pres tress ing) fr$)0, -?"ftfrA*-7Xgiln{C 

fezntcmmBmcmmti. «rtr, gffifr^f^ffl-rs 
[0028] nmtttctK.* *»WK«e3*'j^att 

»fU—if-Ba»$aii: J: : 7>7';KDii 

?&„ ®tl< 1 0 0/imcDU— ^-tf-A^^X^O 

tp^tcijx^-r 5 c t frWMT'^s c t ftrnmstirzo c 
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fc£ e flS'haSte, filO-10 0 OH z(OmK>]KLm 

s u— »r-> s /c^-)io u— *f- 

^;l/X£?Uffl LTJg/&T t So 
[0 0 2 9] iP^.T. »W^^7X««^tl/cg 

^jS^T*&^Tb-^-x#>y hffimc&^ryyzffr 

SloSDJEtttt* «B*tf* (DE 
36 15 2 8 7 C 2K BlUMM. ttJlOft&U- 

[0030] mwmcmmu&Rumm*T*'ZK7y7 

[00 3 1] *f8^)3}£02O0*IStcS«iRlffi4*«i 

[0032] i) mw%®LWi£jz. mx-imm&ftmwt 

[0 0 3 3] 2) S&tC, ja^£»Bfj£tt, Tyf)V<D 

a^fa>*«>fyyy7vy;wcaffii'r5»ffi) » 

7V^WA : ?4&BE5>JX{illSS'rsc fc*<K»rB8 

3 0" *ax.*^ST*44lV DE 4 2 14 15 
9 C 1 fccktf D E35 37 434 A 1 fcEB* 

xttsen*«fr4 o «'>r s c * k * o fr & 9 aasn 

So Cftfi, DE 4 2 1 4 1 5 9 C 1 tsXZfV 
E 3537 434 Al K3g«£ftfc#i£<DU--"»f 
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frLS&^-XO»atuS#-^-*-^ 
;Hz WVh ±©X# y h ^frOJH 0 ££S J: 5 tcfta 

#5 x t fsso ux^ ^tgip-r So 

[0 0 3 4] 7>7;i/» 

10 h*07yy;l/Sfcttf-^y^ (chuck) ©3t 

(4, 7V^;l/*^9*tl/c:&tCJgfflLTJ:l/>o COif 
[0 0 3 5] ^*ftfcb-1fHB»Btt, Q-X^>y 

-tT-A*<0. 1 mm©X#y hB&MXStr*. * 

T4>i>*m^&£s «K^iaici»/jN»aof*ip«ftEia 

<Dfc*, 7y7;l/»iM^PaiiSW*»Bf^% 
BJ8**cfctf-e#S6\ cttttS0fcj£ffi«*O. 1 
mmJ: 9 «>«*«}: <«»-r SteAtc, *<OSffl3W8« 

figojtw? WKlSSt/ lx-1f-^7 - * - ©BSBfiK: 

30 [0 0 3 6] 3«L *«M07^Sti. »«Ift««f**7 

<D#ttti\ ^Jx.tf^x i i^»r*rsi¥(0^<oSfflfc 
ffllT<fc^ 0 

[0 0 3 7] C^S(i> 777 h^XOSMfffc*^ 

[0 0 3 8] 

40 TEfc*OBMB«cE»T*. 

[0 0 3 9] 0 1 «i*«MJcttoT«»fBBS7>y;l/«c 
aWft*WjS*««'r*fta60til[|10HSU>f7'> h^: 

[0 0 4 0] El l td4o^T, a«*»Bfr^tt7vy;l/<0 

2 m 1 7^7/1/ 1 jcjea-rso 

[0041] m&bttm^ Ty7)i<Dmm?5mas^T 

(forming tool) fcffll^T* hSt«± 
TBS 6. 5 mm. §100. 8 mm^^fcJBfig^nfCo 
so ig«)ftttKjA»B 1 T05S^tlfcM^S7 P P'trX5-ry 
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tctR^^^i) : iim^O. 1 mmV&Zo S«I&»Bfr 

2 Ol8tt*S<T0. lmmOiiiSS 

■T^o 1 OH z<Dl>— VH|*9igUitt«*J8^Sfc, 
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